abstract PURPOSE By 2025, Kenya is estimated to experience a two-thirds increase in the incidence of breast cancer. Local research is necessary to generate evidence to inform policy, public health, and medical practice. There have been no longitudinal cohort studies in sub-Saharan Africa of women with and without breast cancer. Our aim is to assess the feasibility of conducting cohort studies in Kenya that consider clinical characteristics, socioeconomic factors, and self-care behaviors.
INTRODUCTION
Breast cancer incidence is expected to increase substantially in sub-Saharan Africa, and the mortality rate among those diagnosed with breast cancer is much higher in sub-Saharan Africa than in highresource settings. [1] [2] [3] The breast cancer incidence rate in Kenya is estimated at 38.3 per 100,000 women, and the mortality rate is 17.3 per 100,000 women. 1 In the United States, the breast cancer incidence rate is much higher, whereas the mortality rate is much lower (0.09% and 0.01%, respectively). 4 Furthermore, women are diagnosed with breast cancer at a younger age in Kenya, with a median age of approximately 49 years, compared with a median age of 62 years in the United States. 2, 5 The anticipated growth in breast cancer incidence in countries such as Kenya is fueled by multiple interrelated factors including demographics, lifestyle, genetics, and the environment. The Kenya National Cancer Control Strategy (2017 to 2022) identified several priority research areas, including research on behavioral factors, environmental and occupational risk factors, and treatment options, including their effectiveness and costs. 6 Although breast cancer research in Kenya is providing useful insights, studies are often limited to specific medical institutions and usually involve small numbers of patients. [7] [8] [9] [10] Largescale, community-based patient cohorts are crucial to provide findings on disease presentation, treatment outcomes, and survivorship experiences.
In this article, we report findings on the feasibility to initiate and conduct cohort studies to address key research questions to improve breast cancer care in Kenya. Our objectives were to understand barriers related to recruitment, evaluate the ability to collect high-quality baseline data to address research gaps related to screening and treatment, and assess whether we could contact patients for follow-up. Findings from this study can provide important lessons to tailor future longitudinal studies to the local environment to ensure successful recruitment and long-term follow-up.
METHODS
We conducted a feasibility study to inform best practices for initiating longitudinal cohort studies in Kenya. We collected baseline data using face-to-face interviews and collected follow-up data via telephone approximately 3 months later. The study included women age 20 to 60 years with and without a diagnosis of breast cancer in separate cohorts. We selected this age range to include both women with a high incidence of breast cancer and those eligible for screening. We limited inclusion in the breast cancer cohort to those who were diagnosed within the past 3 years (measured at the time of survey administration). We aimed to recruit 400 women in each cohort from four counties in Kenya, Nairobi, Kiambu, Machakos, and Nyeri, to ensure adequate representation of women who live in urban and rural counties.
We collected data including patient demographics, socioeconomic factors, risk factors, breast cancer treatment methods, and insurance status (Appendix Table A1 ). Previously validated instruments and tools were used to collect details on breast cancer risk and knowledge. [11] [12] [13] [14] The questionnaire was initially developed in English and then translated into Kiswahili. Cognitive testing was performed (40 women) to assess the reliability and validity of the questionnaires.
Ethical approval for this study was obtained from the Kenyatta National Hospital-University of Nairobi Ethics and Research Committee and the RTI International Institutional Review Board. We recruited women diagnosed with breast cancer through the membership lists maintained by the Kenya Cancer Association and the Kenya Hospices and Palliative Care Association. We also recruited survivors of breast cancer from Kenyatta National Hospital (the main referral hospital in Kenya) and health care facilities and breast cancer survivorship groups in the targeted counties. The cohort of women without breast cancer were recruited through the membership lists of the Kenya Cancer Association and the Kenya Hospices and Palliative Care Association, from health care facilities, and through general outreach in the community. After eligibility assessment, trained research assistants helped the women who met the recruitment criteria to provide written informed consent to participate in the baseline and follow-up assessments. We included women who voluntarily gave consent. We excluded women who did not speak and understand the study languages (English and Kiswahili) and those who were unable to provide contact information for themselves and next of kin. Face-to-face interviews were held either at the same location on the same day of recruitment or at a later time or day by appointment; consent was obtained immediately before the interview. Participants received a copy of the consent form and were offered nominal financial support for interview-related expenses including travel (up to approximately $5). The initial face-to-face data collection was followed by a one-time follow-up interview by telephone approximately 3 months after baseline. Women were recruited for the baseline interview between November 2017 and April 2018, and all follow-up telephone interviews were completed by July 2018.
We began performing data processing and analysis in the field by evaluating data completeness and ensuring quality control. Hard copies of data from paper instruments were then entered into an electronic database with only a studyassigned identifier to ensure patient anonymity. Additional checks were conducted to identify missing values, out-ofrange inputs, and validity of the survey skip patterns. Queries were resolved by reviewing the paper records. Data on women with and without breast cancer are presented separately to reflect their distinct groups. Our goal was not to compare the two cohorts but to learn about the experiences of these women to inform screening, diagnosis, and treatment of breast cancer. We present descriptive statistics on demographics, socioeconomic factors, insurance, employment status, comorbidities, and treatment of breast cancer. We collected information on a wide range of comorbidities, including cardiovascular conditions, depression, and weight issues. To facilitate analyses, we developed a summary measure of the total number of conditions reported. We also present summary measures for some of the key variables that are required to generate breast cancer risk scores. 15, 16 For each variable, we report the proportion of missing values to highlight the completeness of the information available for analysis. We present this information for both cohorts to evaluate the ability to collect this information from women in Kenya.
For women without a breast cancer diagnosis, we present the level of breast cancer knowledge by analyzing the concepts in the Breast Cancer Awareness Measure (BCAM). In addition, we explored the quality of life among survivors of breast cancer using the standardized scoring algorithm for the Functional Assessment of Cancer Therapy-Breast Cancer Symptom Index-16 (FBSI-16; Version 2). The FSBI-16 contains 16 response items for which respondents select one response from the following five available options: "not at all," "a little bit," "somewhat," "quite a bit," and "very much." On the basis of how an item is phrased, we either report the percentage who responded "not at all" and "a little bit" or "quite a bit" and "very much." To assess our ability to re-establish contact with participants to conduct longitudinal studies in the future, we report the percentage of women in both cohorts who participated in the follow-up telephone interviews. We assigned those with whom we were unable to follow up to one of the following six categories: died during follow-up period, refused or unavailable for follow-up interview, problem communicating, hospitalized as a result of an illness, traveling and cannot be reached, or other reason including could not be reached by telephone.
RESULTS
We successfully recruited 800 women, and as shown in Table 1 , the level of completeness was high across all demographic variables, with missing values of 2% or less. The average age of the women in our study was 46 years for women with breast cancer and 39 years for those without a diagnosis of breast cancer. The majority of the participants in both cohorts indicated they were from the countryside; the next most frequently cited locations were major cities such as Nairobi and Mombasa. The most common level of educational attainment for both groups was secondary or vocational school (women with breast cancer, 37.3%; women without cancer, 38.5%), followed by primary school for women with breast cancer (34.0%) and college for women without breast cancer (27.3%). Most of the participants in both cohorts were married and considered themselves to be Protestants. Women without breast cancer were twice as likely to be used (64.5%) compared with women with breast cancer (33.0%), although approximately one third of these survivors planned to pursue employment in the future. Nearly 70% of women with breast cancer had insurance compared with approximately half of the women without breast cancer. The mean number of comorbid conditions was 1.60 for women with breast cancer and 0.75 for those without breast cancer. The vast majority of women with breast cancer reported one to two comorbid conditions (80.0%), and most participants without breast cancer (52.8%) did not report any conditions.
In Table 2 , we report the descriptive statistics of some of the key variables that are required to generate breast cancer risk scores. We present data for women with and without breast cancer to assess availability of the data elements; we do acknowledge that risk assessment for breast cancer is not relevant to those already diagnosed with breast cancer. Current age, first-degree relative with breast cancer, and age at first birth were generally complete, with less than 1% of values missing for both cohorts. As expected, many more women with breast cancer reported undergoing biopsies than women without breast cancer; however, 3.8% of women without breast cancer did not respond to this question. There were also barriers to complete data collection for first menstruation (ie, menarche). Overall, 12.3% of women with breast cancer did not know their age at menarche, as opposed to 4.5% of those without breast cancer. Figure 1 presents results from the BCAM that was administered to women without breast cancer to ascertain their knowledge of breast cancer warning signs, symptoms, and risk factors. The vast majority of participants (81.5%) identified a lump in the breast as a warning sign of breast cancer, followed by discharge from the nipple (75.3%), bleeding from the nipple (74.5%), and dimpling of the breast skin (60.8%). Conversely, the symptoms that were least often cited were a nipple rash (42.0%), the nipple pulling inward (40.0%), and change in nipple position (36. 5%). As shown, a plurality of participants (36.8%) reported checking their breasts every week; however, the second most common response was "rarely or never" (33.0%). Furthermore, more than three fifths of women without breast cancer (63.6%) reported feeling "very confident" or "fairly confident" in their ability to detect such a change.
In Table 3 , we report on the clinical and treatment-related variables pertaining to women with breast cancer. The most Table 4 lists the results from our follow-up survey. We were able to contact 87.8% of the participants with breast cancer or their next of kin for follow-up and 79. 0% of the participants without breast cancer approximately 3 months after our initial baseline data collection. The most common reason we were unable to contact participants in the breast cancer cohort was because they had died (4.8%). For women without breast cancer, the most frequent reason was general refusal (11.5%). This code covered responses ranging from "refused to answer questions" to "too busy during the day to take calls."
DISCUSSION
We conducted this short follow-up prospective cohort study of women with and without a diagnosis of breast cancer in Kenya to evaluate the approach of using face-to-face interviews and follow-up telephone calls to collect longitudinal data. We were able to successfully enroll our target of 400 women per cohort and collected baseline information for all participants. Data completeness was high for demographic variables, and women were able to describe their experiences with both breast cancer screening and treatment. Most of the women were also able to provide details on data elements required for breast cancer risk assessment; however, there was a large proportion of missing information for age of menarche. This data element was not available in approximately 6% of women without breast cancer and in a much higher rate of up to 13% among women with breast cancer. Survivors of breast cancer were substantially older (52% were age 45 years or older) than the women without a cancer diagnosis (23% were age 45 years or older), and there were also some differences in education level and area of residence, which may have influenced the variation seen across these two cohorts. Furthermore, more than two thirds of the women reported that they did not know their receptor status; it is unclear whether they either did not recall being tested or had not been tested. The reasons for missing or unknown data should be additionally evaluated in future studies. In this study, we attempted to collect key variables related to breast cancer risk, and in follow-up studies, we can expand to include a broader range of factors including the use of hormonal contraceptives in Kenya.
Our findings are also encouraging because women were able to provide the information required for the standardized items included in the BCAM and the FBSI-16. These results support prior research that also validated the use of the BCAM to assess breast cancer knowledge and barriers among Kenyan women. 17 Many of the women without a diagnosis of breast cancer were generally aware of the symptoms of breast cancer-especially common symptoms such as a lump, abnormal discharge, and bleedingbut less than half were aware of the risk posed by other symptoms such as change in nipple size and position. Importantly, approximately 20% of these women were unaware that the presence of a lump in the breast could be indicative of breast cancer. This lack of universal knowledge clearly highlights the need for additional education and awareness of breast cancer symptoms. Although more than half of the women interviewed reported performing breast self-exams at least monthly and the majority were confident in their ability to identify breast changes, we are unable to assess the actual skill and reliability of the women's self-assessment. A longitudinal follow-up study Abbreviation: HER2, human epidermal growth factor receptor 2.
will be required to systematically monitor and assess women's behavior and ability to identify breast cancer to reduce the frequency of late-stage presentation of patients with breast cancer that currently exists in Kenya. 18 Similarly, additional research is also required to explore the findings from the FBSI-16 assessment. Women with breast cancer experience a range of issues during and after treatment, and their inability to work and care for their families could be minimized by optimal interventions and support systems to improve their quality of life.
There is limited research on cohort studies, and longitudinal cohorts have not been previously established in Kenya and many other sub-Saharan African countries because of their high cost and challenges in maintaining participant contact. [19] [20] [21] With increased mobile technology, we presume that continued contact with participants during a study period is feasible and can be accomplished in a more cost-effective manner than previously possible. 22, 23 We were able to successfully recontact a large proportion of the participants in both cohorts of this study (88% of the women with breast cancer and 79% of those without breast cancer). We were unable to reach approximately 5% of the breast cancer cohort despite multiple attempts to contact the patients as well as next of kin by telephone. In the future, we suggest collecting provider information (physician name or hospital) to improve the follow-up rate and to identify the women's status. Among those who participated in the cohort without a diagnosis of breast cancer, almost 12% refused the follow-up interview when contacted by telephone. Anecdotal evidence gained by the interviewers suggests that these women were not willing to engage in long-term follow-up because they did not see themselves as sick. Lack of awareness of breast cancer risk and stigma associated with breast cancer may limit women's willingness to participate in cohort studies, especially those without a breast cancer diagnosis. 24 Therefore, appropriate tools and approaches are required to communicate the research procedures along with the benefits and potential drawbacks of participating in longitudinal cohort studies.
A key strength of this study is that we were able to collect detailed information from 800 women to identify barriers to breast cancer screening and treatment to reduce the burden from this disease among Kenyan women. Although we were able to show that many important data elements can be collected, the quality of this information was not assessed. For instance, there could be response bias because women may have provided socially or personally desirable answers, such as indicating that they were very confident in identifying breast cancer signs and symptoms.
In addition, women's responses can be subject to recall bias, especially for treatment responses if breast cancer treatment occurred several years before the study interviews. In the future, we could request approval from participants to access medical records pertaining to their breast cancer treatment so clinical data are available to evaluate completeness and accuracy of patient-reported risk factors and treatment modalities. In addition, all women who participated in this cohort study were identified from the regions within or in close proximity to Nairobi county, and therefore, our findings may not be generalizable to the entire country.
The findings from this study can offer important lessons for future cohort studies in Kenya and other sub-Saharan African countries. Our feasibility study of 800 participants with short-term follow-up provides the evidence that women can be tracked and contacted to initiate longitudinal cohort studies. Local evidence on breast cancer prevention, screening, and treatment is critical for tailored interventions to address the growing burden of breast cancer in sub-Saharan African countries. 
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